realm of research. We shall never understand the diseases of man until we study also side by side with them the diseases of plants and animals. For this reason I welcome to-night most cordially our veterinary visitors and the presidency of Sir John Bland-Sutton, one of the rare links of comparative pathology. Lot us learn that the pathological relations of the humblest animal or plant may serve to throw into light fertile general laws and principles. Every moment of our lives we are dependent upon unicellular plants for good and evil. Who would have supposed that the harvest of herrings would appear to depend upon the changes in the sunspots ! Now principles cannot be parcelled out between the several aspects and departments of medicirne. Some beginning with comparative pathology we are making by co-operating with our veterinary brethren on this occasion, but it is a small beginning; we need far more than this. Fusion between two fields of medicine so different as theirs and ours is impossible, but co-operation and constant mutual enlightenment on systematic lines is essential if we are to comprehend their work, and they in like manner ours; for evolution is one of the keys to pathology as to biology. It is with the greatest anticipation of such a renewal of .medicine that I have heard, on some such lines as these, of the election of a committee of which Sir David Prain is the chairman. This is one of the ameliorations we owe to our harsh and cruel schoolmaster tuberculosis. Specialize we must, especially in practice; but it is the Place and function of the universities to counteract this narrowness by a wider, outlook and by a clear-eyed faith in the results-some ready, some deferredwhich we shall gather in if we work together in an endeavour each from our own side to throw cross-lights upon the researches of workers in other departments of medicine. Until we establish institutes of comparative pathology our science and art will tarry on the way. Dr. A. C. INMAN said that the scientific study of tuberculosis became possible when in 1882 Koch discovered the causative agent of the disease. The distinction between the human, bovine and avian types was another advance and had allowed them to get some valuable knowledge as to the sources of infection and as to the relative importance of infection from man to man and from the consumption of food-stuffs contaminated with bacilli of the bovine type. In this country the study of the types of bacilli infecting man had been very carefully undertaken and they owed to the Royal Commission on Tuberculosis, and more especially to the extended work of Dr. Stanley These studies had shown them the importance of taking steps not only to prevent infection from man to man but also to prevent the consumption of food-stuffs contaminated with bacilli of the bovine type.
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Evidence obtained from the post-mortem examinations had shown tnem that under the age of 18 years tuberculosis was relatively uncommon but very fatal, whilst in adults it was common but largely latent and non-fatal. Another important fact learnt from post-mortem examinations was that the healing of a tuberculous lesion consisted in the throwing up of a defensive barrier and the shutting off, rather than the extermination of, the bacilli. Fully virulent living bacilli might be recovered from old "healed" tuberculous lesions even if these had undergone calcification (Rabinovitch, Burnet) .
v. Pirquet's testing of 693 clinically non-tuberculous children with the cutaneous tuberculin test confirmed the findings of the post-mortem room. By the age of 10 years 35 per cent. reacted positively, and by the fourteenth year the percentage had risen to over one half (55 per cent.).
The observations of Franz on apparently healthy soldiers of (1) a Bosnian regiment recruited from a district where tuberculosis was rife, and (2) a Hungarian regiment recruited from a district poor in cases of tuberculosis, bore repeating because of their importance in connexion with the incidence of tuberculous infection in young adults and the value of the tuberculin tesi in the diagnosis of tuberculosis. To effectively eradicate a disease from man it would seem necessary to have a certain preventative against the infection. This, unfortunately, they had not got. But they did know the sources of infection and it was their duty to protect every one from such sources. It was distressing, under the circumstances, to read in Dr. Paterson's book the statistics culled by Dr. Sutcliffe, of the Ipswich Sanatorium, on the use of the sputum flask by tuberculous patients in this country as recently as 1918. Of patients admitted to the sanatorium on the advice of medical men 93 75 per cent. had sputum before admission. In 57'77 per cent. bacilli had been found previous to admission. Only 8'88 per cent: of those with sputum arrived at the sanatorium with a flask. Further, as Dr. Paterson pointed out in the same book, the control of milk, butter and cheese could be much more efficiently carried out than was the case even to-day.
In the absence of a certain preventative against infection they urgently required the following desiderata:
(1) A method of diagnosing the disease in its earliest stages.
(2) A successful method of treating the disease.
(3) A method of a'scertaining that the disease was cured.
(1) In the case of tuberculous infection they had, as yet, no certain means of diagnosing the disease in its earliest stages.
Owing to the large number of apparently healthy persons who gave a positive reaction, the tuberculin test had proved to be of but limited value in the early diagnosis of the disease.
The demonstration of tubercle bacilli in the sputum only became possible when the tuberculou8 ulcer communicated with a bronchus-i.e., the bacilli were not demonstrable in the earliest states of the infection. The great value of this test, however, could not be too strongly insisted upon from the point of view of the public health. It should be possible to examine the sputum of all patients who consulted a doctor for cough with sputum, whatever physical signs or symptoms they presented. Even to-day it was not uncommon to find numerous tubercle bacilli in the first sample of sputum examined for a patient who. had been under medical treatment for months. He had even known persons applying to the Brompton Hospital to have their sputum examined because a doctor had told them there was no need for the examination; he could call to mind two such cases in which tubercle bacilli had been present in the very first sample brought to the hospital. From the patient's point of view, the examination was one of very considerable importance, for when tubercle bacilli were present in the sputum, the tuberculous focus in the lung was in communication with the outside world and was liable to become contaminated with bacteria other than the tubercle bacillus. As would be seen from the following table summarizing the results of an investigation into this matter he carried out in 1912, secondary infections were by no means uncommon in " open " pulmonary tuberculosis: It would, then, appear to be an urgent matter to place the patients in as pure an atmosphere as possible and away from congested areas in which the air was liable to be polluted with catarrhal micro-organisms. It was very striking to contrast the bacterial flora of sputum in London with that of patients living in pure country air. He believed that what good results were to be gained from the so-called open-air treatment of pulmonary tuberculosis was largely to be attributed to the limitation of the sources of secondary infections.
In 1904 Sir Almroth Wright suggested the use of the tuberculo-opsonic index as an aid to the early diagnosis of tuberculous infection. The technique was fraught with many difficulties, and its use as a routine measure in a large institute constituted a tremendous strain on the individual who carried out the test. An analysis of 250 cases of doubtful pulmonary tuberculosis performed in the routine laboratory tests of the Brompton Hospital was as follows In 100 cases with a positive index and no tubercle bacilli in the sputum special care has been taken over a subsequent period of about two years to try to find tubercle bacilli-by numerous examinations of the sputum. In fourteen cases tubercle bacilli had been found, confirming the diagnosis. In a small series of cases, doubtfully tuberculous, and admitted to the Hospital for diagnostic purposes, the tuberculo-opsonic index test and the complementfixation test had been carried out in the case of each patient.
In 21 out of 30 cases the two tests had agreed 70 per cenit.
In .5 out of 30 cases tuberculo-opsoniie ilndex positive, complemelnt-fixatioll test nlegative, -16 per cent.
In 4 ouit of 30 cases tuiberciilo-opsoiiic inldex lnegative, coimlplemenlt-fixationi test positive, --13 per cenit.
In a series of forty-two cases at the King Edward VII Sanatorium, Midhurst, Dr. Radcliffe and Dr. de Wesselow had made a similar observation.
In 32 out of 42 cases the two tests had agreed, -76 per ceiit.
In 7 out of 42 cases tuiberecLlo-opsoniic ilndex positive, complemelnt-fixatioln test inegative, -16 per cent.
In 3 out of 42 cases tuberculo-opsoinic inldex niegative, complemeint-fixationl test positive, -7 per celnt.
Further work was required to enable them fully to understand the mechanism of the test, indeed such work was already being undertaken. No stone must be left unturned to find a reliable aid to the early diagnosis of tuberculous infection.
In 1913 an investigation had been carried out at the Brompton Hospital on the value of the complement-fixation test as an aid to the early diagnosis of tuberculous infections. The great help of the Wassermann test in the diagnosis of syphilis had led to hopes that a similar test might he of use in the diagnosis of tuberculosis. Besredka's antigen had been used, and though the results were encouraging it was found that the antigen was not truly specific, for positive reaction was obtained with syphilitic, non-tuberculous sera. In a series of 107 consecutive cases admitted to Dr. Bosanquet's wards the blood had been sent to the laboratory for an examination, and Dr. Bosanquet independently recorded his diagnosis after due clinical observation. There was remarkable agreement in the diagnosis. McIntosh and Fildes, who had had a very extensive experience of the Wassermann reaction and had succeeded in improving that test to a remarkable degree, had suggested in 1914 the use of a fresh suspension of living tubercle bacilli as an antigen in the complement-fixation test for tuberculosis. Since the war investigations on the value of such an antigen, its sensitiveness, its specificity, had been instituted at Brompton. Decided improvements in the technique had been made. The results were distinctly encouraging and the test promised to be one of real utility. But before any considered pronouncement could be made on the subject further research was needed, more especially with regard to the specificity of the reaction, and to the state of activity of the lesion in those cases in which the reaction was positive. Infallibility could not be expected of any biological test, and it was doubtful whether, seeing that the general population of this country was largely tuberculous, such tests could ever occupy quite the position of practical utility in the diagnosis of tuberculous infections as the Wassermann reaction did in the diagnosis of syphilis.
(2) There was no known cure for tuberculosis:
He did not propose here to pass in review the various treatments advocated for the cure of tuberculous infections. He would, however, venture to reiterate his belief in the importance of the principles of auto-inoculation of bacteria and their products enunciated by Sir Almroth Wright. His (Dr. Inman's) studies in the laboratory, the treatment of individual cases of tuberculosis with a tubercle vaccine, the observation and study of a collection of cases treated by carefully graduated exercises by his friend, Dr. Paterson, everything he had been able to observe during the past fourteen years, had convinced him that in principle the views expounded by Wright in his "Studies on Immunization" were fundamentally right. And as regards the treatment of tuberculous inifections he regarded it as a lamentable fact that the education of medical men in the all important field of immunology" had, hitherto, been so deficient that some of the most valuable gleanings of science had fallen on deaf ears because the mind was uncomprehending. This was not said in any spirit of reflection of honesty of purpose. Admittedly there existed lacunae in their knowledge, there were deductions from their experiments which were false, but had a sufficient number of workers been able to realize the importance of the step taken in advance by the researches of Wright, they would by now have advanced far on the road, at all events, of knowing what were to-day the necessary limitations of their power over tuberculous infection once it had become established in the human body.
As the result of laboratory experiments the importance of absolute immobilization of a tuberculous focus from which excessive auto-inoculations were proceeling received scientific confirmation of the value of "rest," on which Hilton had years ago written a text-book. Paterson had found that the only method by which he could overcome an artificially produced, or spontaneously occurring, excessive auto-inoculation was by "absolute rest"; and to-day, when possible, they went further, and they immobilized the lung by putting it out of action (artificial pneumothorax).
Further, the revelation of a rich content in antibodies in certain pleural effusions had led Perkins, Young and Meek to inject such fluids for therapeutic purposes in seriously infected cases of pulmonary tuberculosis with encouraging results.
Lastly, might he reiterate his belief that the intelligent administration of tuberculin and vaccine prepared from secondarily infecting microbes might still serve to convert a seemingly hopeless outlook in some cases into one of so great amelioration, that life for the patient became tolerable and even enjoyable ? He asked this the more readily since in all cases he had so treated the original prognosis had been pronounced by men of the highest standing in their profession.
(3) No certain means of ascertaining when a tuberculous infection was cured as yet existed.
In this connexion he would point out that science had given them methods which to-day, in his opinion, were worthy of serious trial. First in importance came the vital capacity test worked out by Professor Dreyer. It was interesting to note that so long ago as 1846 Dr. John Hutchinson, as the result of careful measurement of the height of individuals, had shown that cases of pulmonary tuberculosis exhibited a vital capacity distinctly inferior to what he considered normal. Dreyer had been enabled to demonstrate that Hutchinson's results failed to show the true relationship which vital capacity bore to certain other body measurements. As the result of the most accurate measurements, Dreyer had also been enabled to establish definite relationships between vital capacity and body surface, body weight, stem length and chest measurement, and to show that vital capacity might be expressed by means of the formula Wn k, where n was approximately ', or, more accurately, 072.
In a preliminary series of 150 cases of pulmonary tuberculosis weighed, measured and tested by Dr. Burrell at the Brompton Hospital in London, Professor Dreyer at Oxford, by calculation of the figures sent to him by Dr. Burrell, was able to classify these persons as normal individuals, or as examples ,of mild, of moderate, or of severe pulmonary tuberculosis in practically absolute agreement, as afterwards appeared, with the clinical diagnosis and classification made at the time at Brompton.
In proved tuberculous cases he (Dr. Inman) believed that a series of blood examinations as regards the Arneth count might prove to be of distinct value in the testing of a case as regarded arrest of the disease. Dr. Treadgold, working in his (Dr. Inman's) laboratory, came to the conclusion that a left shift under 200 in old cases of "clinical arrest " was suggestive of recurrence and called for minute and careful re-examination.
Lastly, he would urge that a record of the serum reactions, quantitatively estimated, should be kept of all cases evacuated from sanatoria as " clinically arrested." So far as his observations went, most of the patients so discharged were probably still in need of treatment, and their lesion was still in communication with the blood and lymph stream. The verification of this might lead to a prolongation of treatment and a diminution in the number of relapses.
Dr. HALLIDAY SUTHERLAND said that an increase of knowledge regarding the details of tuberculosis could never lead to more than partial success in the task of eradication unless there was agreement concerning certain general principles. Since the discovery of the tubercle bacillus medical opinion on the catiology of the disease had swung from one extreme to another. If asked the cause of tuberculosis, the majority of people would answer " the tubercle bacillus." That answer was wrong. Tuberculous infection was ubiquitous, and after middle life practically everyone was infected. If the tubercle bacillus was the cause of the diseaseusing the word cause in its trUie sense-then mankind would have been decimated long ago. Tuberculosis as a disease was produced by two factors-infection and resistance of the tissues. The relation of these two factors was shown in the animal experiments of Trudeau in 1885. When resistance was unimpaired it was difficult to infect either a man or an animal, and when man lived under conditions in harmony with nature tuberculosis was a rare disease. Even to-day there were primitive races free from tuberculosis, and in the south of Spain amongst the fighting bulls living on the open plains tuberculosis was very uncommon, although domestic cattle in the same country were notoriously tuberculous. Such was the influence of environment on resistance. If resistance was unimpaired, either a massive dose of bacilli or prolonged exposure to infection was necessary for the development of the disease, and it was easier to induce the disease in a starved animal than in one well fed. To eradicate the malady it was necessary to raise or to maintain resistance, and to prevent infection.
As the bovine tubercle bacillus had been recovered in over 50 per cent. of cases where tuberculosis attacked the glands, bones, and joints of children, it was probable that some 10,000 children died every year in consequence of drinking tuberculous milk. Sit Jobn McFadyean had said that to eradicate the disease in cattle it would be necessary, amongst other things, to slaughter 1,000,000 animals. Thdt was not the experience of the American Government. By the Bang system tuberculosis could be eradicated from a herd within seven years, and it was only nece`ssaryjander that system to slaughter the animals having advanced disease. As tubercle bacilli were present in the milk from animals whose udders were not affected, the Tuberculosis Order of 1912 would only check the gross infection of milk, and could not secure a tuberculosis-free milk. There were two extreme views on the question of tuberculous milk, and in attempting to reconcile these extremes'by adopting a neutral attitude Professor Cummins had involved himself in certain very obvious contradictions. Professor Cummins deprecated the gross infection of milk, welcomed the Tuberculosis Order, and hoped that we should benefit by drinking the slightly infected tuberculous milk that would continue to exist after the Order was put in force. It was true that Dr. Browplee had shown
